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Study on Stress Variation Law of Curved Continuous Rigid Frame Bridge with

Asymmetric Cantilever Construction at Different Construction Stages
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Abstract: Based on a case study of the engineering example Tongxi Road Landscape Bridge of Dawangshan
tourist resort in Changsha, Hunan Province, a calculation and analysis have been made of the stress of asymmetric curve
continuous rigid frame bridge at different construction stages by using the finite element software Midas/civil, thus
obtaining the stress variation law of asymmetric curve continuous rigid frame bridge at different construction stages.
The results show that at the symmetrical construction stage, the compressive stress of the top and bottom plates of box
girder in each section shows an overall upward trend; at the asymmetric construction stage, the compressive stress of
the top plate of the box girder decreases as the cantilever length increases, while the stress of the bottom plate of the
box girder increases with the increase of the cantilever length, with the section stress of the closure section increasing

by 2 ~ 4 times after the completion of the prestressing tendon tensioning. The relative increase value of the compressive
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stress in the top plate of the section from the pouring of the previous beam segment to the pouring and tensioning of the

next beam segment vibrates within a certain stress range with the increase of the number of beam segments; the relative

decrease of the section roof stress from the previous beam section after the tensioning to the next beam segment before

the tensioning changes in a certain stress range with the increase of the number of beam segments, while the cross-

section floor stress changes show a downward trend.

Keywords: curved continuous rigid frame bridge; asymmetry; stress change; finite element analysis
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after the tension of section 2
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base plate after pouring of section 2

SYHT 2 S ARTE PR AN, AR T AL, A — R Bk
P 2 — BB U B AR AR N T 2R RN
ML 13 IR 2 580G SR AR AE X 1 (B 722 £k
BT DUE iRk b e 2 T — R B E ik
7T V1) 48K T AL T AE XTIV, Bl A SR B ) 3
i, B GRS ) 2 B B S, T I A —
N IEIEF RS FATAR R, HARS AR X ] Y
 BRAE AR BRAE 4> 5104 0.10 MPa #1 —1.02 MPa, H.
RV T ATIR B A B B B s s A 1% R
B E s# PBKE N 3 m, 64 PEE 104 PREK
FES 4 m, AR B S R B B S — i A G
PEo BULAT AR, SRS 51 E A BE TUSRE X1
1B B8 T2 B i) 728 Ak R 5 A SRR AR AR T 1, )
Bl R BB N R SE AR . [RIR, AESRRAZ I
N FIFIRLRE 7, FESKRLIG , AR 0 ME B B
Y HENINERA E —E HAR DG

4 HR

ASBIFFE 8 A ] 18 R A U A R B S LR LA
Il it T BN S A AL A o0y, T RAAR AT
451

1) FEXTFRIE T BE, A SR 0B . g bl 2

KBS (EBUH IR, 250
SRR AT ARAR 2 R AR
B T ROIIEAT . R AR 2 0 ) 0 T
1, R A S I R T
430 AT B T B, BRI Bl
KBERHE TR I TR AR B S K
HE AT K

2) AERPRRIE T B 45 AT A AR
PR B R 1 TSRS TR
THBR A I AR 2 9L T
EACRYS, ATRIEHUN ) AL S TN 251
HUEEAIZ

3) A BOLE U R RSE IR R
CUNEN T 24 fiF, HOLE AT BEBEIERT IR,
PR A B TR AL LS R RIS
.

4) SPBTIREELVEST . WM BN, AR
BB MAOHICHET A, §i— RV SUR E F—
39 B UKL 0 AT DU 1A R 6 0 Bt 52
B 5 B 01— 52 1 L6 0 75 25
s AR BRI B T — R ERVESUR AT R 10
TR TARESIMEL, BRSNS 1
— SRR 5 LA TR, IR R
AR/ LBl 2 B 8802 9 0 1 — 2 9 19
AE S AT LALR.

S 3k

(1] 2O TN 7R e i & SR it 42 1 SC B R AR
F D). % KAERF, 2016.
LI Huixiang. Research on Key Construction Control
Technology of Prestressed Concrete Curved Girder
Bridge[D]. Xi’an: Chang’an University, 2016.

(2] VAR ARIROR RS il 2 3% 22 ST 45 K 1 RE 55 e T4 7h]
HORWIIE D). K¥b: IR, 2000.
SUN Quanli. Research on Structural Performance and
Construction Control Technology of Long-Span Curved
Continuous Beam Bridge[D]. Changsha: Central South
University, 2009.

(3] MWT W . Lk ih L AR 45 32 ) AR E ST [D].
Wemg: EROETRY:, 2018.
TIAN Xuefeng. Study on Structural Stress and Stability
of Continuous Curved Box Girder Bridge[D]. Huainan:
Anhui University of Science & Technology, 2018.

[41 £ W, B I, SRR, 55 ihZGEZNIRR 9L
TERMZ JIREE AT (7], DRSS KA A4l ( AR
B ), 2013, 32(3F) 1): 864-868



WoW T k¥ ¥R

2021 4

WANG Fan, ZHU Bing, DOU Shengtan, et al.
Deformation and Mechanical Characteristics of Curved
Girder Continuous Rigid Frame Bridge[J]. Journal of
Chongqing Jiaotong University, 2013, 32(S1): 864-
868.

Wk, BEK, A . mEORE /N L
2 WA B T Be A # o A (0] 2 B TR, 2014,
39(6): 216-218, 230.

HUANG Bin, LONG Peiqin, WANG Jiejun. Structure
Analysis of Construction Stage of Small Radius Curved
Continuous Rigid Frame Bridge with High Piers and
Long-Span[J]. Central South Highway Engineering,
2014, 39(6): 216-218, 230.

R ST AN EE PN S /) MG PSH ZiN
WEST [D]. 22 22 MNBR TR, 2019.

CHEN Beibei. Research on Key Technology of
Construction Control of High Speed Railway Small Curve
and Large Span Overpass Bridge[D]. Lanzhou: Lanzhou
University of Technology, 2019.

WRoOiE, BUEA, BN, SRR R
RS S NI R AT I VERE RS2 [1]. BB S TR
2FH, 2013, 10(1): 6-10.

CHEN Huai, YAN Haojie, LI Jie, et al. Analyzing
Different Curvature Radius’s Influence on Static
Mechanical Performance of High Pier and Long Span
Continuous Rigid Frame Bridge[J]. Journal of Railway
Science and Engineering, 2013, 10(1): 6-10.

FEA, BREE, OB . MZGE SRR 25 7
Br [0, 28dbrifEfl, 2013, 41(1): 115-118.

LI Guosheng, CHEN lJintao, QIAO Xinyu. Structure

(9]

[10

—

[11]

[12]

Analysis of Curve Continuous Rigid Frame Bridge[J].
Communications Standardization, 2013, 41(1): 115-
118.

PP . R BE/ N I RS S AT R 13 0BT (7],
BOEEST, 2018, 58(7): 26-29.

HE Jiandong. Analysis of Seismic Response of Long Span
Continuous Girder Bridge with Small Radius Curve[J].
Railway Engineering, 2018, 58(7): 26-29.

R WIME e B 2 i 5 W R it T R B 40 B
[D]. KM = FBIRAE, 2017

LI Minghui. Stability Analysis of Curved Continuous
Rigid Frame Bridge with High Piers at Construction
Stage[D]. Zhengzhou: Zhengzhou University, 2017.

il b bR R e e ZE WA A oA S5
[D]. @ FRERMAE, 2017.

HE Biao. Analysis and Research on Internal Force of
Curved Continuous Rigid Frame with High Piers of
Shangan Bridge[D]. Fuzhou: Fujian Agriculture and
Forestry University, 2017.

£, Xz, K B RSBy W - %
LA FAE G I LB BEsZ 0 W Kt TR (1], e
HARQHT, 201921): 90-91.

WANG Tao, WEN Changting, LIU Ming. Stress
Analysis and Construction Control of Long Span Curved
Prestressed Rigid Frame Continuous System Box Girder
Bridge in Construction Stage[J]. Science and Technology
Innovation, 2019(21): 90-91.

(AL BAE)



